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(54) ILLUMINATION UNIT HAVING AT LEAST ONE LED AS LIGHT SOURCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an illumination unit capable of exhibiting a high 
level of constancy even at fluctuating operating temperatures and emitting white light and 
having especially high color reproducibility and high efficiency. 

SOLUTION: This illumination unit has the following features. Conversion take place with the 
aid of at least one kind of phosphor which is derived from a cation M and silicon nitride or a 
derivative of a nitride and emits light with a peak emission wavelength at 430-670 nm. The 
cation M is partially replaced by a dopant D, namely Eu2+ or Ce3+. In this case, at least 
one kind of divalent metals Ba, Ca, Sr and/or at least one kind of the trivalent metals Lu, La, 
Gd and Y are used as the cation M. The phosphor is derived from the following kinds. 
Nitrides of the structures MSi3N5, M2Si4N7, M4Si6N11 and M9Si11N23, oxynitrides of the 
structure M16SM506N32 and sialons of the structures MSiAI203 N2, 
M13SM8AI12018N36, MSi5AI50N9 and M3Si5AION10. The illumination unit is provided 
with at least one LED as a light source. 
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(57) [g&j] 

mm] mmm.*mt?zm^bm>^&*^ 
b i ) Fvmm&frhmmzti. c<omtmt4 30-6 

*>{XUftmc F-'O h D, o$DEu 2 + X«Ce 

iOrrjiCD^ilBa, Ca, Sr(D^cC<i^iaS 
CX/X«=ffl©*« L u , La, Gd, YO^ < <h & 
1 «3WfltfflSn. C©«*t*»^©«a : fltfiMS i a 
N 6 , M 2 S i 4 N 7 „ Ma S i 6 Ni 
1 , N 2 3 <D~ b U h\ SSM, e S i 
(D***>~ h y h\ flf3£M S i A 1 2 0 3 
S i 1 b A 1 1 2O1 aNse » MS i 5 

StfMa S i 5 A 1 ON, 0 ©if-YTa>*>6**r 



6 4 9 5 7 



RUM G S i 
5 0 8 N 3 2 
N 2 , Mi 3 
A 1 2 ONa 
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^tcmm^^ v hr&oT. tCDLEDte3 0 0-5 7 
0 nmCDS5Hrtr-ycaihf^L/, C<D1$M\Z0EB<D 
-Xflimit £ h £ ti£3t7fc{*K J: oT35#f^cXtt5££ 

~ h y Fxiz?omm&fc&~3<%tt<D&<Dictei<>x . 

C:CDM**«*^^>MSafait^^*X«^h >J F<D 
Rz»tt^6St*Sn. COf36»B4 3 0-6 7 0nm 10 

»Wtt:F-'<>FD. o£9Eu 2 + MCe 3 + {£<£ 

MOilBa, Ca, S rO^< ife liM/XU 
ZttD^JULu. La. Gd, Y©^&< <!: 1 «#H£ 
fflSft, C©S*»«yc©«H : ttfiMS i 3 N 6 . M 
2 S i 4 N 7 . M* S i s N, i R£>'M fl Si, , N 

2 s O-bV h\ MM, e S i , 5 Oe N 3 2 

h «/ h\ »JSMS i A 1 2 Oa N 2 * Mi s Si 
, e A 1 , 2 O, a N 3 o . MS i 5 A 1 2 ON a J&V 20 
M 3 Si 5 A 1 ON, o ra>*>6***r-2»Ci 
*«F»i'T*, «Silt*ft<itlo©LED*i 
i/cM^^-^ h 0 

[»*B2] F->Oh©tte##**>©0. 5- 
15 mo 1 M*3SllB«8<DJ|g^^-^ ho 

[»3#93] Ce 3 + t?F-t>m»6IC. ttflD 
W-K-'OK o^Pr 3 + Sc;/X«Tb 8 + 
fflU C<Df!j£«Ce 3 + (DSd^(D^<r4>3 Omo 1 

[ff^4] Eu 2 + r F-tf>*-rs«te«c. ttfln 30 
u 2 + <Dm&<DM<r:b4iSx?$)2>, ib*S l tatt<DJH 

[i»3#95] !t*ft*(D^ft^h<DEu 2 + >f*>« 
4>ft<it2oX(«nH±0- h y F- y#> Flcj: 
9E<as*rci,»S. BWBIlB»DJIiBI!aiy h e 

[i»*i6 ] »«cae«c»er*jiiraai ? f««r 

T&/c#>tc. ia»©^ h F«*M*(**-»k:, 

h y F«Wl*»3!£Wt«Wr*, BWB91B 

KoiaiajL^^ k 40 

[»*S8] LEDttiHI F^- -f 

xr&&. n^ieiioism^? ho 

/Ottj*^3 6 0-4 2 0nm<O«S««(C*0, C(D— 
&«#3ttfcJl«*tt. ^jft©/c*CC» (4 3 0-4 7 0 
nm), i(495-540nm) SO'^ (WC5 4 0 
- 6 2 0 n m ) KW&Sm&rclT'Ptii <ti>3 m<0&% 50 
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te$f>^n^. »*S6iSt8©JB9B^^^ ho 
[tmm 1 0 ] ee36*IM£S**fca6«:-^«6S 
iafcM^4 2 0- 4 8 0 nm©ifig{I«iaO , C<D 
-^«6S*lfc*BHtt. SE*Z>fc»K:» (495-54 
Onm) St>'S («FtC5 4 0-6 2 0nm) fc**JKfc 
«rffi*TiI>&<ifc2«a>a*(*K:8 6S*i*, !*;#96 
iBK©JH9B^-v h 0 

l l ] S*4ft:»«:—^«6 3 

ft/cl&S*#3 0 0-5 7 0 nm©UV~iftS««rtCC* 

o , c©— ^*$n/c]Bc*f«»*3S i 3&»6 i o *r© 

HB*S©«g?S^^.^ ho 

[1*3)89 12] ~ h U F*WK#f*#M' M" S i * 
N, : D (fi82S*. M' «S r XttB a^tt^fti&i* 

l%£-CCa«:KS»;i6*i"Cl>*) ;M" «Lu¥!4 

-5) i*3jaB i bbojhw*- v ho 

[1*3109 13] r. h y FS*»*fWM' M" S i e 
Ni i : D M' (JBa, Sr 3 r& 

0, ^<D|£, 1. 3£x£l. 7. «fcffi*>teCa3WR 
ttKS*iTi»& ; M" «Lumar*-S3&»X«GdRCf/ 
X«LaS^/X«Yiffl^t>3tlTC^) r^>^>. 
f**391Ktt©JHWa^^ ho 
[1*3^9 14] ^ h y FdWa*f*3^M' 2 M* .7 S 
i , , N 2 3 : D (ififta^ M' liBaStt-C**^ 
XteS r £ (5 Omo fl^^abStirO& I 

M" ttLa#ar**^X»Gdacf/X«Lui«* 

ho 

[i»^ 15] - h y Fd=&a*»3WM- s i 

3 N 5 : D (fufeiW, M" ttLa#!tr*^X»G 

r*s> r^>^>. l3tt©JS98^y ho 

[M389 16] - h y FSWa*f*3WM* .« Si 
i 6 0 6 N 3 2 : Ce (Buia^*, M" teLam%k'e$> 

mmm i7] -by Fdwa*»3WM' s i a i . 

0 3 N 2 : D (*JiS3C*. M' \ZS r ZfrXiZ 

m^tecvm^. 50moi°/oim^tu<, c 

aOa&W2 0mo 1 %*Tt*oTt>J:lO 
l*3R518Bi8©«aWa^9 ho 
[fl*^9 18] - h 'J F4Wa*»^M' 3 M" i o 
S i , 8 A 1 i 2 O, a N 5 a : D (milB^;*, M' « 
S r«ttr*S^X«Baaaf/X«Caiffl^t>S 
nrc^€> ; #^BaCDfH^«C©i#&5 Omo 1 %£T 

r*^r4>J:<, Ca©*»^tt2 Omo l 



3 

Luifia^foStiTO*) xhh. 19*51 iEKOffi 

in#m 19] ~ h y k#w«*** s m w s i 6 a i 

2 ON fl :Ce 3 + (bJIBS*. M" fcLa^lfrC** 

[»3#B2 0 ] ih'J FdfcStJWfrPM' a S i 5 A 
lON.c :Ce 3+ (guffi^*, M* WL a*fjrC* 
S*»XBGdacX/XttLu<!:tt*^to3*irc>S) r 

[M*I2 1] HWIa-* h#«B*-LED"C* 
0, c©«^ »t»«^»^4iWRt*IB«W«:SBI*. 

[«3#S2 3] JHWar-sr h^LED©7^;bh" 
(7W) li^HBSgOBSHJar.^ K 

imi 2IB*8(DM^~* ho 

D, o$0Eu 2 + XttCe 1 + CCj:f)«»ffiCCB*jft 

B a % C a % S r <D'J>tj: <£&\ O&tf/XttH WD£ 
ILu, La, Gd, Y<Z>4>& < 1 1> 1 o^fiEUn, 
*©BL C©ffi36»»^©«B : «JSMS i . N 6 , M 
2 S i 4 N 7 , M* S i a N, , RtfM 8 S i , , N 
2 3 ©~ V U F\ MM, o S i i 5 O e N 3 2 
V- F U F\ MS i A 1 z Oa N 2 , Mi 3 S i 
, 8 All 2 Oj a N 3 e , MS i s A 1 2 ON 8 J&l? 
Ms S i 5 A 1 ONi o 0t^7D>0~ oCCfcfcT£ 

[ mm 2 6 ] Brass 2 6 5 * rcou-rn^ i sie 

Ml3j^2 5ea*t©at». 
[«*3S2 7] «5»S1 2rf»6 2 0£rcDl>m*>l 
»*B2 5SB«I©H». 

[0 00 1 ] 

imiomrztmftmi xmnimmtLxmimi 

[0002] 
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8Sr(Ji{C«4 6 0 nmrfffi^MSGa 
(In) N-LEDi. StfeKUKfrrSY AG : Ce 

3 + ^(tioffl^^cci^r^snrt^ (u 

S 59989 2 5M'EP 8 6 2 7 9 4 ) 0 C<DW> 
^ a»<C&l|3H©/c«>K:WO-A 0 1/084 53 

tciai&s n/c ^ 5 & 2 a<z>a& zfm-myt&ft&m $ 

-7*<**lfcY-#-* * h (YAG : C e ) RVZtlt 

tt^rj:0fiiSfi-c«*rs (Y, Gd) -#-**F 

[0003] fUff^ ("On new rare-earth doped M-Si- 
Al-O-N materials" van Krevel^.TU Eindhoven 2000, 
ISBN 90-386-2 711-4, ^11*) — F U FXt** 

20 ttl4©^»©«S«*&ftI"C*-So Eu, TbX«Ce£ 
ffil^cK-b*>yccJ:0, 36 5nmXIJ2 54nm(c 

[0 004] 

[ttWvfciKl] US 5998925 
[«f«PXBR2] EP 862794 
[«*rX«3] WO-A0 1/0 84 5 3 
[INWSfXiRI ] van Krevel^, "On new rare-earth d 
oped M-Si-Al-O-N materials" TU Eindhoven 2000, ISB 
30 N 90-386-2711-4, ^11^ 
[000 5] 

[XHjPK%0J:9&?S1MI] *»?8(DgBjHtt. SIS 
[000 6] 

»«lll*fl[«:lBttStiri»*. 
[ o o o 7 ] xzmom&tc, LEnmo&x&ti, 

[0 00 8 ] Ctl6«4$^CDM®CD^ h 'j FKV^OM 
Wtmt* 4 3 0-670 nm©t-^«*©»Srft 

so u 2 + x«ce 8 + cci^a^wccaarft^^tir^ 



5 

9, #*:t><hUTMte-«D£JIBa v Ca. S r <D 
^<i^)liM/3yiHl^ILu. La. G 

d, y<d'J>k< tbim&fcmzti, torn, mitmz 

'X<Dmmfrt>&$:'?Z> : tHiiMS i 3 N 6 . M 2 S i 4 
Nt . M 4 S i e Ni i MM„ Si, , N 2 3 <D-h 

v ¥s mmui « s i , 5 o e n 3 2 <o**is~ h «; 

h\ flfiSMS i Al 2 O s N 2 . Mi 3 S i i 8 A 1 
i 2 O, a N a e , MS i 5 A 1 2 ON a SO'M 3 S i 
5 A 1 ON, o <DV JTny o 

[0009] ,x®mw*mftmmtemm~c$>z : 

1. M' M" S i 4 N 7 : D 

ffl^frSJvCfc'K «f«:M' ttSB^WCC (2 0mo 1 

CaK<fc9gt&x.6ftT:te9 ; M' wr. «© 
[0 0 1 0 ] M* ttLu*ar*S*>X»GdSc;/X 

[0011]ft*fi«iiSrLuSi 4 N 7 :Eu 2 + 

[0012] 2. M' M" S i e N , , : D 
ton. M' WBa. S r 3 T'&O, W*I«Cx = 
l. 5 ; M' ttnffir** ; <e©l£, M" ULuWr 

*i*>XttGd Rtf/Xtt L a Ktf/Xfct Y <b 

[0013] ^ca#$T?Ba 2 + &t>*S r 2 + CDS 
K^x^Ci^t^ (x©ffl«l . 3-1. i<om 
r^«nT£) , ft-o&ftmc (±ftlM' <D2 0mo 1 
%lt).Ca 2 + CCcfc0g#&x.6n& o 

[0 0 14] RftfiWIJBaLuS i,N, , :Eu"C 

[0015] 3. M' 9 Si« Ni i : D 
^<0m. NT « L af ttt*«5^XttG d Rl?/X» Y 

[0016] e 3 + V*>2> 0 

[0 0 17] MfcmUZLas S ie N, i : Get* 

[001814. M' 2 M" 7 S i , , N 2 3 : D 
*<DRL M' ttBai»r*^XBSri (50mo 

1%£"C) Jfi^^Stirc^. M" ttLa*HrC** 
3^X«G d SCf /Xtt L u ±*fi#£fr 3 ftT (,> £ „ 

[0019] IttWWiBa, La, Si, , N 2 3 : 

[0 02 0] 5. NT S i 3 N 5 : D 
M" ttL a#ttt*S*>XttGdM/XttLu <tffl# 

[0 02 1 ]*<DBL D(JCer^6 D 

[0 02 2 ] ^{*W#H2LaS i 3 N 6 :Cet^ 0 

[0 02 3 ] $ Cftfctt$£<D«S©**^~ h U 
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K. o^O^^'M" , B S i , 5 0 B N 5 2 : D<DM 

mrc&h. ctxhkt. =m<ot>**>M m tor. &m 

La, Gd, LuXUY<D'ptj;< t&imZ&m-r&o 
C<D*?*>te K w*> h D> o£ 0 E u 2 + XteC e 

6. M" i 6 S i , 5 O b N 3 2 : C e 

u<hffi^fr;**iTl>& ; SttWWttLa, B Si, s 
10 Oe N 3 2 : C e-C#>£o 

[0 0 2 4] ££>tt, cn^©ig©if^7P>, 
o$0^^7*MS i A 1 ON : D<DmM-C$>2> 0 ttlh 
(i, :2fiXteHfiCD;*7?-:*>M" <tOT, ^IBa. S 
r, Ca, La, Gd, L uX« YCD4>& < t h 1 M£ 

2 + X«Ce 3 + K<fc9ffl#«fc»#ft*6ttTl>£. 

7. M' S i A 1 2 O a N 2 : D 

*<DBS. M' «S r*!4r*-S^X«BaSC|f/X»C 
20 a 2 + <hffi^b£ftTl>£ ; B a©«£ttC<3D«£fc 
50raol°/ojm0, Ca©Wi]^{;J:2 Omo 1%£ 

[0025]M^M«SrSiAl 2 0 3 N 2 :Eu 

[0 02 6] 8. M' 3 M" , 0 S L.-8 Al , 2' O 
1 8 N 3 e : D 

^(Dm. M' «S r^ttrftS^XttBa&af/XttC 
a<tffl#£*>3JTri>& ; Ba©80^ttC©*§£fC5O: 
mo 1%^-Cr^>0, CaCD^ii2 0m o \ %fVC 

30 

[0 02 7 ] M" tiLa^ariS^XttGdSV/X 
liLuiffl^^titC^;« 4 M' (JSr 2 + 

ra La t 0 Sii 1 Ah a Oi 1 N3 1 'E ut^> 

[0 0 2 8 ] 9. M'SisAhONg :Ce a + 
M" «La#ttr*S*>X«Gd2SS:0'/X«Lu<5:ffl^ 
^t)3titW;ftftaW)ttLaAl, Si B ON» : 

40 [0029] 10. M # 3 Si 6 AION 10 :Ce 

3 + 

M" »L a#a-C*S*XttGdS»/X(iL u ifl* 

[0 0 3 0] S*»«6*La s S i 6 A 1 ON, 0 : C 

[0 0 3 1 ] ***>M<D— a$*H#»*.& K-'O h 
(o£9Eu-atefcl,<ttCe-tlte) M 
-#?-*>(D0. 5-15%, WfUCC 1-1 0%~C$>Z> 

50 «T5c<k#rs, iftMa»*«rftaYk-r*c<t^r* 



£ 0 F-'H'h&mxifimirzt* Httfct:-*** 
* > Moag* ^ bSH**cirttr-^ ?63fc©a&ft# 

W<£l>«K©»^ M-^ft>©5-l O^CChusSK 
w*>h©f!te48!Rrsc£Cc<fc9 F-'OUcfc* 

[0 03 2 ] C<W|W»©**ffitttm», 

[0 03 3 ] E u rStt^b^ ft/elf -fTO >©ffe©«Mfc 

fta^«a-^-rrn>r*o. cti«SM P ✓ . s i 

1 2-p-q A 1 0 Ni 6-« :Eu 2 + CCtfct^ 8?IBS 

M»Ca*ar*S^XBiIS rXttMg©^ 

0, pttO. 5-3t^0, «f*C*i*GO-1Myn 

= Eu 2 + X«M a + =Ce 3 + -CF-^SJlT^a 
S6CC V fi|*>&tBBftK-t:>^ (Ce<D3 0mo 1 

^fotf©»^tett*tn© Fwo h*>6*BB& F-/0 h 
[0035] 3 00-57 0n m©Pa©— ^flcWS^T 

i*i*«ffloa»*f i brafla-rsKHS-c. »cce u - f 30 
[0036] c<om&o&m^mtit±xwL< mi 

tCCDB^WIft^jEEaiBfti^-^il/, Si - (0, 
N)XBA1- (O. N) *>f ^r**/cfcT*«S B C 
©»£, S i - (O. N) -X«A 1 - (O. N) -IE 
Hffi#©«;S:tt, -StS i N« v Si ON, , SiO 

2 N 2 XIZS i O s N©^;U-:/©— o*:»*U ffi* 
tA 1 N 4 , A 1 ON3 v A 1 0 2 N 2 XteA 1 O a N 

o£KttT*. S##18#*J>&< ±t> 2 40 

oxtt^neu:©- h f (n 3 -) F**rr* 

S i -&tf/X»A 1 -JEeHffif**«*-*»*4#**Jr 

©N-5W«©^£*fcS«fiCC$x:7 hT£C<b?« 
[003 7] Btefi^ ( All eins tell unq) T©ZLfiffi©y 
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ftrtr- f y F«£cc«fft/t:. MJWioruva^* 

U>v-^ 0^5 9 0 nm£r) ^2/7 ht^Ci^r 

mAL&m-c<D=m<DT ? * - d 3 + k *r*y 

KC e 3 + iEHffiittrtT- h y F*»£«:«S¥ 

OT, jaBiJ<tUrUV3&»6*-» (^4 9 5nm£*C) 
^7htici*Jt**, **^ffl©tfcttfc*?»* 

[0 03 8 ] D 2 + CCOl>r©*3pJftt8T-ffi«tt. M' 
= S r 2 + SO'Ca 2 + ~C$>2>f)K Ba 2 + fc^UTC* 

fifC&S. IStt^te^^tl/tftfi (betrachteten Vol 
unen) CCflcirr£ t 0$ 0 J: 0 < jl^tl** 

*fttfWffi{ittJ:9i«<fca. /cix^S r S i A 1 2 
0 3 N 2 *r^*>S r 2 + &T^:t>N a -&t>*0 2 " 
©*&«©!/#> FCCcfcOEffiSft*. »lffl{C». Sr 
2 + K#LT2. 04-2. 9 5A©IHH**trS6ffl 
©U#>F, 3 6CC3te*j3. 0 4A(DHIB*Wr-S2o 
©ttttlW »; F\ 3.18 A<0BR*W-r 

& 1 ^© »; F)WS«Et4. ffiot, fflffiSti/ctta- 
0 TEfiMKtt 6^8 *>X« 9 «C ft £ . 

[0039] ^cD^nc4oc^rie{4$n/c>f *><o*n 

©»^X«^tt < i fe^SP^ ( 8 0% cfc 0 © 

6^©Ci3WH*iti4 :Eu 2 + >T^>«, tctfLtt 
UWOBa 2 + t^t3. 0 1 5A<D?^fl 

0 2A©TJaHR*wr*8fl©y*>F*irrs. c 
©««©ma©ja»ft«Ftt*awR-r*^«e>cc. ^©tp 

2 + tt, -«^©H0K:»{CiJ>ft< <bfc6ffl©U//> 
F3W**agtt«c^*(r». J:f)/jN$ftCa 2 + 

«crt?«: 5 Ft*s. c©3@©^7^^> 
M' ©fi^b^!»©»^tc««»K:?¥ffi-r**^^>© 

[0040 ]il : y^>F©»CCflc??0"CZl«©-f* 
(A) 

[0 04 1 ] 

[an 
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M' <f*> 




5 


6 


7 


8 


9 


Ba2+ 




2.95 


3.015 


3.02 


3.03 






2.8 


2.9 


3.015 


3.02 


Ca2+ 


2.62 


2.65 


2.7 







[0042] D 2 + = Eu 2 + T'£>*K C<Dm&lCft¥ * 2 : D) <Mk&Bt&U K Y ^HWWfWBI (DE-Az) 



fStt»5W« 30 0-5 70 n m©jffig* -5 7^^:35^ 

W^^->«Sr 2 + MCa 2 + T'&£ 0 IS 
(4M^C^bTW^J^6n^>^mi, S r 2 + (Cio 
Effi»6Xra7fcoc>r©*#T** Q Ca 2 + k 

[004 3]il ©&#©*(>& < £ fe-Oteffl^-r-S^fc 
3 0 0--5 7 0nm©*^:ti«rW-r-SWC*RiK 

[0 044] cn«^#CCSS7 (M' S i A 1 2 O a N * 
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^1 0 1 3 3 3 5 2. 8^9MB«te<fc*a-lMyn> 

[0 04 5 ] *2CC«^F(DW3&^W6tirC^. 
[0046]*2 :»l-S7(DRD^'J*'>K©n 

RIA1-A7 (A) Mc/eccopais^ew-ffsn^ ft 

*f*TS. » 1 O 5 ^ 7 <D V ^> KOBHOfftflMw 5 
-Mw7 

[0047] 

[312] 





A1 


A2 


A3 


A4 


A5 


A6 


A7 


MwS 


Mw6 


Mw7 


c a 0 6aS 1 1 0AI2 N 1 5 aOo.7 : 
Eu2+ 


2.602 


2.602 


2.602 


2.631 


2.694 


2.695 


2.695 


2.625 


2.633 


2.646 


SrSiAI203N2:Eu2+ 


2.504 


2.666 


2.731 


2.763 


2.874 


2.947 


3.042 


2.708 


2.748 


2.790 


Ca 1> 5A!3Si 9 Nt6:Eu2+ 


2.60 


2.60 


2.60 


2.62 


2.69 


2.69 


2.69 


2.62 


2.63 


2.64 



[0048 ] c©<fc 5 Wfc^*«*M«iaWt*W«:5ScJE 
-c$>Z> 0 c©*^tttfl4* (/cii«LED©aAi 

©tm© 4) 5-o©wjsi*, c ©tmsmmaHir* 
53, 5Jl/rtr©»»^D^2^©BS(c^i4^^x«±<a 

£©«©««*, <6©s**©»^r<>«i**fii«-r 

[0 04 9 ] C©»3Rf r 1f>r>tt % »HSRi»*T©]£(r> 
lfflrtr»J30tt«**5Vrs i/A 1 -N-^<-^©W 

[0050] c©~ h »; F^-j^©*©»a(ft*j*». 

/c±iU*eeLED©^©fc«>K:, ^WKfR/dfttt 
**t-**»©S i /A 1 -N-^-*©S#**-H 

*#1&1>5©«>, £©»£-««: I nN. 
GaNMA 1 N*^-X£T&^#7vW*-C*S 
tabr*&. *#HBK:J:&S i /A 1 -N-^-*©3t 



[0 05 1] L E D — t-xoMW*- v b <t©H«CC 
C©»36flKO«JMttMjatt. «fCc*J>& <iilo 
©fl6©S**<fc3B*^fcti:fc»^K:. *©J«t»»*, <€• 

tt) M^^icBi4S*S«Wc^nK: J; 0 1 

[0052 ] C©M©m*ft©^ ^— o©5pJdS», ffla 
40 ftft CfttCS i 3 N 4 ) &?VKftMtc#ttLUtc&-C& 

omytt*. MitfYAG: Celt ttS^«fl!*r#ffc 

Citt«cl>. a3fef*»*©H»Wft¥J«fttt«. 0. 5 
^-5 /im"C$)^ e 
50 [0 05 3 ] LED©UV»*fflt^clBiStcJ:t)Wft© 
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[0 0 5 4 ] fi#ftfeB3!*^rafe:»«. UV-LE 
D (/cii^3 0 0-4 7 0nmt-^) *2«^ 

oS**o*r*& < i 4> 1 J: £~ h y K 

io 

[ 0 0 5 5 ] ~ h »J KftflTK**©«LC»«^tt. 
[0056] 

[0 0 5 7 ] I nGaN-^v^*— ttCCfllityhefeL 
E D~e<D8im<DtciblC, «AB*i«fft»5 9 9 8 9 2 

«©Sft*©fcfc©*iK©fllfi*:EI 1 a teflMRftK:^ U 20 

f-^MM400nm^ninGaN^ 

>aAMm (Xttx#*^aA»Bt) (80-9011 30 
%) ftraxmrne ( 1 sj«k*»> sswrs. 

ffe©fc>rfrfcJ&#«, «Ftc^^;l/x-f-;l/X«xras/ 
>^ (Aerosil) r&£ 0 C iKRCfiftfc 

[0 0 5 8 ] bi 1 btcfc^r, f^fAV^lO©- 

3 7 5 2^mm( ( am^titctmm( f cm^(D9 

oqfi«S£fi «**vc^*. SSI l±ccjg«Jii 2, Ml 40 
3, led 14, y 1 5#tfK— &tt»te<fc9B 

>Xl7iCj:otU(Dl$ntl^, 2o(D^-AgjR 

[0 05 9 ] i2tll fm*-v b £LX<D¥-miM 
M2 0SB5»H*^-r. C©flfflH:ixy htt, S£f*©tt 

<D£jjto<D*-isy#ttgffi4:mi>. *©35»frtK:fl* 50 



^2 003-2 0648 1 
12 

tl« 3 6 0 n m©f- ZZtft^TfrtV vmtVJ *- K 

r&£„ efe*^©Sft«^»JB 2 5 ^rffl^rtf^n, 

C©»#ttW\ *^CCd:^*i***fJfflL 

[0 06 0 ] *«W«:J:*«3fe{tW^3«:*<5:«56nr 
l>£ 0 Cfttt^*8fclE{iffc©1f* -f7D>M^ h FT? 

[0 06 2 ] B3Rtf 4tt«ft©l»»± Lt^I^ h 

[0 06 3] SMfflCCB, I3a«39 0n m&tj; &j®>jfcB 
«W-/70>SrSiAl 2 O a N 2 :Ce 
3+ (4%) (o* 9#^*>S rCCBBTSCe©^ 
4mol%) (Mi#^TF2 3A/0 1)©^^ 
#h;l/£7jVf. C©**ilttt6t?4 6 6niDr*D, 
¥ft«S«4 9 3nmt*5. JS»* (03b)te4O 
OnmrfiR4 00=6 0%r*0, 37 0nmtftR 
37 0 = 3 7%r£>£ 0 

[0 06 4] 1^>frP>TF23A/0 \<D<&m&'XlC 

[0 0 6 5 ] «3K(«»**iSffl-H»SlB«Ci:i]«Ji-r 
C ©/<:«>£, WttS©ffl*l#WS rCO a , A1N 
&£>*S i 3 N 4 £*JHtl : 2 : lTig^Lfc D S i a 
N 4 CD^Siids o=l. 6/im, d 10 =0. 4/zm 
Md fl o=3. 9|imt^ 0 ^l>I©Ce0 2 K 

-t->^©BWra&jnu c<om&. im-?z>*j\<m<D 

S r C0 3 ZmiMLtc* 

[0066] m*<D}&ftzmmcm&2'&tc&, com 

1 4 0 0 'OXm 1 5 h jlTcttO^Ha (Na /H 

[0 06 7 ] i4(J4 0 0 nmfc£Z>mm<OWk<DV4T 
n>S r S i A 1 2 0 3 N 2 :Eu 2+ (4%) (KK 
#-^TF 3 1 A/0 1 ) CD^*^-<^ Yfr*7fct. CO) 
fe^fii^^fer 53 4nmt*0, T^SW 5 5 3 n 
m-C^^o Ii L «QEtt4 3°/o^Sc (04 
b ) «4 0 0n mT$>jR 4 0 0 = 3 1 %X& 0 . 370 
n mtfiR 3 7 0 = 2 2 %T$>Z> a 

[0068115^ H3SCf4^6©»JfcO e SftfeCC* 
*T £ * r P ft\<Dm&ftyt a-^70> 

Sr 2 Si 5 Na :Eu(W0 01/39574#M) ^{JffiL 
/c. SI aOS»«iCj:S 3 6 0 n mODt*-^^ 
"TI n G a N - ^ 7^ffi^/c-*i^^-^ it ^. 



(8) ^^2003-206481 
13 14 
Sfe5(C-T<ifi<<Dx = 0. 33 K y=0. 3 3 0CD * /t#>CC, ~ b V K^-X<Dif 4T P>^CC^OTl^ 

[0 06 9 ] cn« ( mtm^ e d«c. c<e>^ v f& [0070] 







QE 


R36C 


R4CO 




Em. 


X 


y 


SrSiAI203N2:Ce3-» 




29 


30 


BO 




466 


0.1 82 


0.232 


SrSIAI203N2:6u2* 




51 


25 


42 




497 


0.304 


0.432 


La3Si6N11:Ce3+ 




30 


13 


39 




451 


0.157 


0.145 











































































[0 07 1 ] *20* [SI4] 



motto 


<Z)mo1%) 








SrSiAljOaN,: Eu 2 * 


2—10 


495— 515 nm 






CaSW^OjNa: Eu 2 * 


2 — 9 


550 — 570 nm 






SrSIAI203N2: Cs3 + 


2 — 6 


455 ~ 480 nm 






SrSlAI 2 0*N 2 : Eu 2 * 


1 — S 


490 - 510 nm 






CaSi6AION9£u*' 


3—6 


570 ~ 595 nm 








2—5 


435 — 452 nm 








2 — 4 


625 ~ 640 nm 







[01] e&ft<Dtctb<Dl6m (LED) £ uraA^Bi 

&9 (Hia) Rv&xmmteu oib) f 
■r 



[05 ] h v$;mmicfrZffiz.tcL e 

[flF-5f©!BHJ3] 

i =m#?>nx. 2, 3 m^.mms&. 5 a 

AW*4. 6 mftfr. 8 Sflegg. 9 (HK 
Sfl. 14 V^y^-K 17 HSU 



(10) 



ftffl 2003-206481 



[B5J 




300 400 500 600 700 800 



C5i)int.a/ fi^'Jia^ " 

C 0 9 K 11/64 CQD - 

11/79 

11/80 . ■•'».. 

H 0 1 L 33/00 
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F I r-VD-K (##) 

C 0 9 K 11/64 CQD 
H/79 
11/80 

H 0 1 L 33/00 C 

C72)fWM 7-/*- 

7 4 7T4-&>Zs*. b ^ — -fe 1 
F £ - A (##) 4H001 CA07 XA07 XA08 XA13 XA14 
XA20 XA38 XA39 XA56 XA57 
XA64 XA71 YA25 YA58 YA59 
YA63 YA65 
43037 AAL7 AA24 CA03 EE02 FF03 
5F041 AA11 AA12 AA43 AA44 CA40 
DA36 DA43 DA77 EE25 
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